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The  following  Tables,  with  the  few  pages  of  explana- 
tion annexed,  were  in  great  meafure  computed,  and 
the  large  plate  of  the  comet’s  orbit  was  engraved,  before  I 
had  heard  that  Monf.  Pingre  had  computed  Tables  of  the 
fame  fort,  which  were  to  be  publilhed  in  the  ConnoilTance 
des  Temps  for  1789.  Thefe  would  certainly  have  hindered 
my  undertaking  the  prefent  work ; but  as  it  was  fo  far  ad- 
vanced, and  as  my  Tables  are  much  more  copious  than 
thofe  of  Mr.  Pingre,  and.  the  elements  I have  ufed  fome- 

what  different,  I thought  it  might  not  be  deemed  ufelefs  to 
publifti  this  work. 

In  a bufinefs  of  this  fort,  where  a fmall  change  in  the 
elements  of  the  comet,  or  its  arrival  at  the  perihelion  in  the 
intervals  of  the  fuppofed  tabular  times,  muff  make  a confi- 
derable  change  in  the  apparent  places,  much  accuracy  in 
computing  them  would  have  been  an  ufelefs  wafte  of  la- 
bour : they  therefore  were  found  by  conflruflion  only,  in 
the  way  given  at  large  in  the  fubfequent  pages. 


2 


Thofe 


VI 


PREFACE. 


Thofe  who  wifh  for  a particular  account  and  hiftory  of 
the  Comet  in  queftion,  will  find  it  in  Mr.  Pingre’s  Treatife 
above  referred  to,  or  in  the  Cometographie  of  that  excel- 
lent author : There  is  alfo  a moft  ingenious  Memoire  on 
this  fubjeft  publifhed  by  Monf.  Mechain,  in  the  Hiftoire  de 
L'Academie  des  Sciences. 

To  the  Tables  of  the  Comet  I have  fubjoined  a method 
of  obferving  with  the  Reticule  Rhomboide,  which  I have 
long  praftifed  with  much  fuccefs,  and  indeed  have  reafon  to 
think  as  accurate  as  the  ufual  method  of  ufing  it.  This  may 
be  of  peculiar  ufe  to  perfons  who  may  fee  the  comet  in  the 
fouthern  hemifphere,  in  the  courfe  of  a voyage,  and  who, 
with  a telefcope  and  tolerable  watch,  may  at  once  make 
moll  valuable  obfervations,  if  they  are  but  for  a day  or  two 
at  land. 


TABLES 


TABLES 

OF  THE 


APPARENT  PLACES 


OF  THE 

COMET  OF  1661. 


"W  THEN  Dr.  Halley,  in  confequence  of  the  difcoveries  of 
V V his  illuftrious  friend  and  mafter,  Sir  Ifaac  Newton, 
applied  himfelf  to  calculate  the  parabolic  orbits  of  all  the 
comets,  of  which  fufficient  obfervations  had  been  made ; he 
found  fuch  a fimilarity  in  the  elements  of  feveral  of  them, 
as  to  render  it  almofl  certain  that  they  were  returns  of  the 
/ fame  comets,  moving  in  extremely  extended  ellipfes,  and 
vifible  only  in  the  inferior  part  of  their  orbits.  The  firft 
of  thefe,  whofe  peiiod  is  about  75  years,  and  which  had 
been  obferved  in  1456,  1531,  1607,  and  1682,  he  announc- 
ed for  the  year  1759,  as  the  perturbations  of  the  planets,  he 

thought, 
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thought,  might  lengthen  its  period,  and  retard  its  return  to 
the  fun  about  a year. 

What  Halley  had  predifted  on  a general  view  of  the 
fyftem ; the  celebrated  Monf.  Clairault,  with  equal  genius 
and  labour,  reduced  to  an  accurate  calculation  ; and  gave 
the  laft  decifive  proof  of  the  truth  of  the  Newtonian  fyftem 
of  univerfal  attradlion,  by  afcertaining  the  period  of  the 
comet’s  revolution  within  a month ; though  the  perturba- 
tions had  amounted  to  no  lefs  than  588  days. 

An  equal  fimilarity  in  the  elements  of  the  comets  of  1532 
and  1661,  induced  Dr.  Halley  to  predict:  its  return  for  the 
year  1 789 ; but  as  the  time  of  its  arrival  at  the  perihelion 
mufl  be,  from  the  perturbations  of  the  planets,  uncertain 
within  a few  months,  and  its  firft  appearance  will  be  in  the 
fouthern  part  of  the  heavens  ; I have  thought  that  it  might 
not  be  ufelefs  to  conflrufl  Ephemerides  for  its  apparent 
place  to  every  eight  days,  fuppofing  its  arrival  at  the  peri- 
helion to  be  every  fixteen  days  for  a year ; in  order  to  guide 
perfons  relident  in  the  fouthern  hemifphere,  or  near  the 
equator,  in  their  fearch  for  it.  And  as  all  the  places  were  ■ 
laid  down  from  the  large  drawing  of  the  orbit,  which  ac- 
companies this  book,  and  its  places  for  any  other  given 
time  on  any  fuppofition  of  its  arrival  at  the  perihelion,  may 
be  with  great  eafe  found  by  the  fame  method ; it  will  be 
proper  to  give  a fhort  account  both  of  the  drawing  and  me- 
thod of  computation  from  it. 
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The  outer  double  lined  circle  reprefents  the  ecliptic,  hav- 
ing the  fun  in  its  centre,  and  is  divided  into  figns  and  de- 
grees. 

The  orbit  of  the  earth  is  reprefented  by  an  eccentric 
circle,  whofe  radius  is  fix  inches,  which  is  taken  as  the  mean 
diftance  of  the  earth  from  the  fun ; and  it  is  divided  to 
every  fourth  day  from  July  1788  to  July  1789. 

The  orbit  of  the  comet  is  reprefented  by  the  parabola, 
divided  and  numbered  to  every  fourth  day,  in  its  true  di- 
menfions  ; the  ends  of  the  lines  which  are  perpendicular  to 
the  line  of  nodes,  with  the  fame  numbers  by  them,  are  the 
places  of  the  comet  projetted  on  the  plane  of  the  ecliptic. 

Thefe  points  are  thus  found : Let  fall  a perpendicular 
from  the  place  of  the  comet  in  its  orbit,  on  the  line  of 
nodes,  and  find  its  value  in  paiLsof  the  fun’s  mean  diftance 
from  the  earth,  taken  as  unity ; then  with  that  perpendicu- 
lar for  radius,  find  the  cofine  of  the  inclination  of  the  co- 
met  s orbit  in  parts  of  the  fun  s mean  diftance  from  the  earth, 
and  fet  that  off  on  the  perpendicular  before  mentioned, 
from  the  line  of  nodes  towards  the  comet  s place. 

The  numbers  given  in  Table  I.  are  the  perpendicular 
diftances  of  the  comet  from  the  plane  of  the  ecliptic,  in 
parts  of  the  fun’s  mean  diftance  from  the  earth,  which  i5 
taken  as  unity. 


B 


Thefe 


[ 4 ] 

Thefe  diflances  are  alfo  fet  off  on  the  correfpondi-ng  lines 
of  projefted  place,  from  the  line  of  nodes  towards  the  co- 
met’s place  ; as  having  them  given  faves  much  time  in  find- 
ing  the  comet’s  place  by  conftruclion. 

Thefe  diftances  are  found  by  making  the  cofine  of  the 
inclination  found  as  above,  radius,  and  taking  the  tangent 
of  the  inclination  = to ’the  di  fiance  from  the  plane  of  the 
ecliptic  in  parts  of  the  fun’s  mean  difiance  from  the  earth. 

With  thefe  data  the  comet’s  geocentric  place  is  quickly* 
found,  in  the  following  manner: 

For  the  longitude,  draw  a line  from  the  place  of  the  earth. 
to  the  projecled  place  of  the  comet,  and  a parallel  line  paf- 
fmg  through  the  fun,  will'  cut  the  ecliptic  in  the  comet’s^ 
geocentric  longitude  fought. 

For  the  latitude  : With  the  diftance  of  the  earth  from  the 
projecled  place  of  the  comet  for  radius,  make  the  perpen- 
dicular difiance  of  the  comet  from  the  plane  of  the  eclip- 
tic, found  in  Table  I.  Tangent;  the  angle  given  ^vill  be  the 
geocentric  latitude  fought. 

Should  any  one  be  defirous  of  knotvnng  the  real  geocen- 
tric diftance  of  the  comet,  it  is  readily  found  by  the  draw- 
ing and  Table  I.  it  being  ever  the  hypothenufe  of  a right 
angled  triangle,  one  of  whofe  fides  is  the  diftance  of  the 
earth  from  the  comet’s  projefted  place ; the  other  is  the 

per- 


[ 5 ] 

perpendicular  diftance  of  the  comet  from  the  plane  of  the 
ecliptic. 

All  thefe  operations  are'  readily  performed  with  a good 
feclor,  and  to  a much  greater  degree  of  accuracy  than  is 
requifite  for  operations  of  this  nature. 

The  projected  points  and  table  of  perpendicular  diftances 
\rere  found  by  this  means,  which  otherwife  would  have 
confumed  much  time  in  computing. 

The  elements  of  the  comefs  orbit,  which  I have  ufed  for 
the  drawing,  and  apparent  places  given  in  the  enfuing  Tables, 
are  thofe  given  by  Dr.  Maflkeiyne  in  his  Announce  of  the 
Comet,  and  are  as  follow : 

Perihelion  diftance  , - . - 0.4 4851 

Place  of  afcending  iiudc  - - - 2®  . 24°.  18' 

Inclination  of  the  orbit  to  the  ecliptic  - 3^  *3^ 

Perihelion  forwarder  in  the  orbit  than  the 

afcending  node  - - - - 33  *28 

Motion  direft. 

The  Tables  give  the  apparent  longitudes  and  latitudes  of 
the  comet  on  fifteen  different  fuppofitions  of  its  arrival  at 
the  perihelion,  viz.  from  Auguft  25,  1788,  every  fixteeii 
days,  to  Auguft  12,  1789.  Thefe  places  will,  without  much 
error,  ferve  for  the  fame  days  in  the  following  years,  fliould 
the  return  of  the  comet  be  fo  long  delayed. 
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In  each  fuppofitlon,  its  place  is  given  every  eighth  day, 
from  g6  days  before  the  perihelion,  to  the  fame  time  after 
it,  unlefs  the  comet’s  projefted  diftance  from  the  earth  ex- 
ceeds double  the  diftance  of  the  earth  from  the  fun  ; in 
which  cafe  it  can  be  fcarcely  vifible,  even  to  the  beft  tele- 
fcope,  particularly  in  its  defcent  to  the  fun. 

The' infpection  of  the  drawdng  will  fhew,  that  its  appear- 
ance \\’ill  be  very  inconfpicuous  to  us,  if  its  return  fhould 
happen  during  the  fummer  months.  Indeed  in  the  northern 
hemifphere,  we  have  in  that  cafe  fcarce  a chance  of  feeing 
it  at  all.  Thofe  perfons,  therefore,  who  inhabit  the  fou- 
thern  climates,  fhould  redouble  their  fearcli,  left  it  flrould 
pafs  entirely  unobferved. 

During  the  winter  and  fpring  months,  it  will  probably 
force  itfelf  on  our  notice,  unlefs  its  flate  be  much  altered  . 
fmee  its  laft  appearance,  a thing  by  no  means  improbable, 
as  it  feems  that,  in  the  very  fame  circumftances,  the  colour 
and  fize  of  the  fame  comet  varies  much. 

As  the  orbit  of  this  comet  is  much  inclined  to  the  eclip- 
tic, and  the  line  of  nodes  is  not  near  the  point  of  inter- 
leclion  of  its  orbit  with  that  of  the  earth,  if  can  never  ap- 
proach very  near  us.  The  fmalleft  diftance  poffible  is  when 
it  paffes  the  earth’s  orbit  after  the  perihelion,  which  happens 
at  forty-four  days  after,  when  its  diftance  from  the  plane  of 
the  ecliptic  is  .4250,  or  about  -Aths  of  the  diftance  from  the 
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fun  to  the  earth.  Should  the  earth  then  be  in  that  point  of 
its  orbit,  the  comet  will  pafs  through  the  north  pole  of  the 
ecliptic  with  a rapid  apparent  motion. 

Its  diftance  from  die  earth’s  orbit,  when  it  pafles  it  in  de~ 
fcending  to  the  fun,  is  much  greater,  being  , 5960,  or  ths 
of  the  fun  s diftance*.  This  happens  forty-feven  days  before 
the  perihelion. 

t 

The  places  of  the  comet  are  given  for  every  eighth  day 
throughout  each  period,  though  in  many  inftances  it  will 
not  be  vifible  from  its  proximity  to  the  fun,  particularly  in 
fummer,  when  it  will  be  almoft  in  fuperior  conjunftion  for 
a month  on  each  fide  the  perihelion. 

Should  the  earth  be  in  the  line  of  nodes,  and  on  the  fame 
fide  when  the  comet  palTes  its  afcending  node,  it  may  vi- 
fibly  tranht  the  tun’s  dilk.  This,  however  curious,  is  a 
fight  we  have  not  much  reafon  to  expeft,  as  fo  nice  a 
coincidence  of  circumftances  is  very  improbable. 

The  defcending  node  cuts  the  comet’s  orbit  far  beyond 
the  earth. 

From  the  pofitionof  the  afcending  node,  the  comet  can- 
not make  any  very  near  approach  to  Venus ; and  the  orbit 
of  Mercury  is  included  in  that  of  the  comet,  and  confider- 
ably  nearer  the  fun  than  the  perihelion  diftance  of  the 
comet. 
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Thefe  are  the  principal  circumftances  relative  to  the  'next 
return  of  the  expected  comet,  which,  however,  is  tlill  a 
doubtful  event.  Nor  fhould  its  non-appearance  lead  any 
one  to  think,  that  the  foundations  of  aftronomy  are  errone- 
ous  or  doubtful.  When  we  conlider  the  very  fmall  pro- 
bable quantity  of  matter  contained  in  comets,  when  com- 
pared with  planets,  the  larger  ones  particularly,  and  the 
flownefs  of  their  motion  when  in  the  neighbourhood  ol 
Jupiter  and  Saturn,  which  expofes  them  the  longer  to  the 
aftion  of  their  attractive  power  : above  all,  when  the  dif- 
covery  of  the  Georgium  Sidus,  a body  of  confide rable  mag- 
nitude, and  placed  at  double  the  dhlance  from  the- fun  of 
the  furtheft  planet  known  before,  points  out  another  dif- 
turbing  caufe,  more  potent,  as  further  removed  from  the 
great  center  of  attraction ; and  may  even  lead  us  to  a be- 
lief, that  the  limits  of  the  planetary  fyftem  may  not  even 
be  placed  at  that  vafl  diftance,  but  the  attraflion  of  the  fun 
may  guide  other  regularly  revolving  bodies,  perhaps  for 
ever  invifible  to  our  moft  powerful  telefcopes : we  may 
perhaps  \vonder  rather,  that  any  comet  preferves  the  figure 
of  its  orbit,  fo  as  to  prove  its  identity  in  its  different  returns 
to  the  fun,  than  that  fuch  a phenomenon  -happens  fo  fel- 
dom. 

The  real  fize  of  different  comets  certainly  varies  moft 
allonilhingly  ; and  the  attention  of  the  prefent  race  of  aft ro- 
nomers  has  difeovered  many,  which  even  in  the  laft  century 
would  have  paffed  unobferved,  and  before  the  invention  of 
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telefcopes  could  not  have  been  feen ; fo  that  perhaps  as  yet 
we  have  not  had  the  return  of  thofe  vaft  comets  which  forced 
themfelves  into  the  notice  of  our  anceftors.  Yet  Itill  it  is 
rather  Angular,  that  among  twenty-fix  calculated  by  Halley, 
three  fhould  have  borne  very  ftrong  marks  of  identity,  and 
that  the  fifty  comets  obferved  fince  his  time  fhould  ndthave 
added  one  to  that  number^ 

I cannot  help  therefore  fufpe6ling,  that,  befides  thofe 
comets  whofe  orbits  may  have  been  fo  far  altered,  as  totally 
to  quit  the  fun,,  and  wander  through  the  immeafurable 
voids  of  fpace,  till  they  fall  within  the  fphere  of  attraftion 
of  fome  other  ftar  (an  hypothefis  by  no  means  improbable), 
many  may  have  returned  fo  much  altered  in  the  figure  and 
pofition  of  their  orbits,  as  to  be  totally  unknown  to  us  for 
the  fame.  Indeed  of  this  we  have  one  moft  ftriking  inftance 
in  the  comet  of  1770,  whofe  period,  as  deduced  from  its 
appearance  at  that  time,  was  only  five  years  and  an  half, 
as  feparately  computed  by  Meffrs.  Lexell  and  Pingre;.  and 
yet  this  comet  has  appeared  no  more,  at  lead  fo  as  to  be 
recognizable  by  us. 

This  then  has  proved  beyond  a doubt  the  vaft  changes 
incident  todhefe  Angular  bodies ; and  as  the  proof  of  their 
returning  refts  as  yet  on  a Angle  inftance,  we  are  fo  far  at' 
leaft  authorifed  to  fay,  that  poftibly  as  many  may  be  altered, 
as  not. 


Perpendicular  Diftances  of  the  Comet  from  the  Plane  of 

the  Ecliptic. 


South  of  the  Ecliptic, 


/ 

North  of  the  Ecliptic* 


Days 
betore 
the  Pe- 
rihelion 
100 
96 
92 
88 
84 
80 

76 

7^ 

68 

^4 

60 

56 

52 

48 

44 


Diftance. 

I • 0850, 

I » 061O 
I . 0300 
o . 9900 

0 • 9550 

o • 9200 
0 • 8800 
o • 8420^ 
o • 8050 
0 • 7620 
o • 7210.. 
o • 6840 
o • 6450 
o • 5960 
0 » 5500 


o • 5000 
o • 4500 

o • 4000 
o • 3400 
o • 2800 
0 • 2150 
o • 1500 
o • 0850 
0 ‘ 090 


Days  ) 
before 
the  Pe- 
rihelion 
40 

3^ 

32 

28 

24 

20 
16 
12 
8 


Diftance. 


Days 
before 
the  Pe- 
rihelion 

4 

Perihel. 

Day-e 
after 
the  Pe- 
rihelion 

4 

8 

12 

16 

20 

24. 

28 

32 

36 

40 


Diftance. 

O • 065c 
o • 1370 


o • 1920 
o • 2470 
o • 2900 
o • 3250 

O ’ 3530 

O . 3740 
0 • 3920 
0 • 4050 
0 . 4175 
0 • 4225 


after 
the  Pe- 
rihelion 

44 

48 

52 

5^ 

60 

64 

68 

72 

76 

80 

84 

88 

92 

96 

100 


Diftance. 


o • 4250 
O ’ 4290 
o 4310 
o • 4400 
o • 4410 
o • 4420 
O • 4420 
o • 4420 
0 • 44ro 
o • 4400 
0 • 4340 
0 • 4300 
o • 4290 
o • 4270 
O • 4250 
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Perihelion^  Aug.  125,  1788. 


Days 
of  the 

Dlftance 
from  Pe- 

1  Geocentric 

Geocentric 

Month. 

rihelion 

Longitude. 

Latitude. 

June  14 

in  days. 

72 

s 

I • 

0 ' 

7 • 15 

0 ^ 

25  . 0 S 

22 

64 

I • 

15  • 0 

24 . 45 

30 

56 

I • 

23  • 15 

24  . 0 

July  8 

48 

2 • 

2 • 30 

22  . 40 

16 

40 

2 * 

13  • J5 

20  . 30 

24 

32 

2 . 

24  • 40 

17  . ^5 

Aug.  I 

24 

3 • 

7 • 45 

12  , 15 

9 

16 

3 • 

21  . 40 

6 . 40 

17 

8 

4 • 

6 . 10 

0 . 10 

25 

Perihel. 

4 • 

22  , 0 

5 • 45N 

Sept.  2 

8 

5 ' 

7 ‘ 30 

9 . 45 

10 

16 

5 • 

22  . 30 

12  . 0 

18 

24 

6 • 

5 . 20 

13  . 0 

26 

32 

6 ‘ 

16 . 30 

13.10  1 

Perihelion,  Sept.  10,  1788. 


Days 
of  the 

Diftance 
from  Pe- 

Geocentric 

Geocentric 

Month. 

rihelion 

Longitude. 

Latitude. 

June  22 

in  days; 

80 

S 0 ^ 

I • 5-50 

0 ' 

28  . 0 S 

30 

72 

I • 12  • 45 

27  . 55 

July  8 

64 

I • 21  • 0 

27  • 45 

16 

56 

2 • 0*0 

27  . 20 

24 

48 

2 • 10  • 15 

25  • 5^ 

Aug.  I 

40 

2*21  *45 

23  . 30 

9 

32 

3 ' 4-30 

^9  • 45 

17 

24 

3 • 18  • 10 

13  • 50 

25 

16 

4 • 2 . 45 

7 . 30 

Sept.  2 

8 

4 . 17  . 30 

10 

Perihel. 

5 * 3-40 

6 . i5>f 

18 

8 

5 ^ 18  ’ 20 

10  . 0 

26 

16 

6 • 2 • 45 

12  . 15 

061.  4 

24 

6 • 15  • 0 

12  . 50 

2 

32 

6 • 25  » 20 

13  . 0 

Perihelion,  Sept.  26,  1788. 


Perihelion,  0<5l.  12,  1788 


Days  of  the 
Month. 

June  22 

30 

July  8 

16 

24 

Aug.  I 
9 

17 

25 

Sept.  2 
10 

18 

26 

4 

12 

20 

28 


Di5ance 
from  the 

Geocentric 

Geocentric 

Days  of  the 

jDiftanae 
from  the 

Geocentric 

Perihel. 

Longitude. 

Latitude. 

Month. 

Perihel. 

Longitude. 

in  days. 

96 

S 0 ' 

0 . 28  , 0 

0 ^ 

30  • 15  S 

July  8 

in  days. 

96 

S 0 ' 

I . I . 15 

88 

1.4,0 

31  . 0 

16 

88 

1.7.0 

80 

I . TO  , 20 

31  , 40 

24 

80 

I . 13  • 30 

72 

I - .17  • 45 

32  . 0 

Aug.  I 

72 

I . 21  . 30 

64 

I . 26  . 30 

32  . 30 

9 

64 

2 ^ I . 20 

56 

2 . 6 . 30 

32  . 10 

' 17 

56 

2 , 12  . 15 

48 

2.18.  0 

31  ^ 15 

48 

2 . 25  . 30 

40 

3,1.0 

28  . 30 

oept.  2 

40 

3.11,  0 

32 

3 • >5  • 0 

24  . 0 

10 

32 

3 , 26  . 50 

24 

4 . 0 . 0 

. 45 

18 

1 26 

oa.  4 

24 

4 . 13  • 30 

16 

4.15,  0 

8 , 30 

16 

4 . 29  . 0 

8 

5.0.0 

0 . 25 

8 

5 . 13  « 0 

Perihel. 

5.15.  0 

6 . 40N 

12 

Perihel. 

5 . 27  . 30 

8 

S . 29  . 40 

10  . 30 

20 

8 

6 . 1 1 . 30 i 

16 

6 . 13  . 0 

12  , 30 

28 

1 6 

i 

^ • 24  \ 0 

24 

1 

6 . 24 . 35  i 

^3-  ^ j 

Nov.  5 

24  I 

7 • ^ . 30 

i 32 

7 " 4 • ‘5  i 

1 

■21 

/ 13  . 20 

Geocentric 
Latitude. 
O ' 

34  • o s 

35  • 20 

36  . 30 

37  • 50 

38  . 50 

39  • 30 
38  . 30 

35  • 40 
30  . o 
20  . 30 

10  . 15 
O . '^6 

? . I5N 

11  . o 

12  . 50 

*3  • ^5 

13  . 15 

Pc- 


Perihelion^  Oft.  2S,  1738^ 


t 3 


Perihelion,  Nov,  13,  1788c 


Days 

Dillance 

Days 

Diftance 

of  the 

from  the 

Geocentric 

Geocentric 

of  the 

from  the 

Geocentric 

Geocentric 

Month. 

Perihel. 

Longitude. 

Latitude, 

Month. 

Perihel. 

Longitude. 

Latitude, 

in  days. 

S 0 ' 

0 ^ . 

in  days. 

S 0 ' 

0 ' 

July  24 

96 

I . 2 . 25 1 

39  • IS  s 

Aug.  9 

96 

I . 0 . 20 

45  • 30  s. 

Aug.  I 

88 

I . 7 . 40 

41 . 25 

17 

88 

I . 4 . 20 

48 . 45 

9 

80 

I . 14  . 0 

43  • 30 

25 

80 

I . 9 . 40 

52 . 29 

17 

72 

I • 22  . 15 

45  • 40 

Sept.  2 

72 

I . 16  . 20 

56 . 46 

25 

64 

2 . 2 . 40 

48  , 10 

10 

64 

I . 26  . 20 

6i  . 45 

Sept,  2 

56 

2 . 15  . 40 

50  . 15 

18 

56 

2 . II  . 30 

66  . 15 

10 

48 

3 • 2 , 30 

50 . 45 

26 

48 

3 • 8 . 45 

69 . 45 

18 

40 

3 • 23  • 0 

47  • 30 

0£l.  4 

40 

4 . 14 . 25 

66  , 40 

26 

32 

4 . 12  . 50 

40  . 0 

12 

32 

5 . II . 25 

55  • 0 

Oft.  4 

24 

5 , I . 0 

26  . 30 

20 

24 

5 . 28  . 10 

35  • 30 

12 

16 

5 • 15  . 50 

12  . 40 

28 

16 

6 . 8 . 40 

16  . 0 

20 

8 

5 . 28  . 30 

0 . 45 

Nov.  5 

8 

6 . 17  . 20 

I . 0 

28 

Perihel. 

6 . II  . 25 

8 . oN 

13 

Perihel. 

6 . 27  . 0 

9 . 5^^ 

Nov.  5 

8 

h • 23  . 35 

12  , 0 

21 

8 

7.7.0 

13  . 0 

13 

16 

7 ‘ 4 . 45 

«3  • 45 

29 

16 

7.16.  0 

14 . 30 

21 

24 

7 • H . 15 

13  • 50* 

Dec.  7 

24 

7 . 24  . 10 

14 . 40^ 

29 

32 

7 . 22  . 0 

i 3 ‘ 4S 

15 

32 

8 . I . 0 

14  . 30 

Dee,  7 

1 40 

7 . 28  , 25 

13  . 10 

23 

40 

8 . 7 . ,0 

^3  . 50 

il  31 

48 

1 8 , 12  . 0 

13  • S 

I 


Perihelion,  Nov.  29,  1788. 


Perihelion,  Dec.  15,  rySS. 


Days  j 

Diftance 

Days  J 

Diftance 

Geocentric 

T • J 

Geocentric 

Geocentric 

of  thp 
Month. 

from  the 

Geocentric 

Month, 

Perihel. 
in  days 

Honp  nude. 

S 0 " 

atitticle  • 

0 ' 

j'ciinct. 
in  days. 

S 0 " 

0 ' 

Aug.  25 

96 

0.21  .40 

52  . 50  S 

Sept.  lO 

96 

0 . 3.15 

58  . 0 S 

Sept,  2 

88 

0 . 22  . 0 

57  • 0 

18 

88 

II..  27  . 35 

60  . 45 

10 

80 

0 . 22  . 30 

61  . 30 

26 

80 

li  . 20  , 0 

63  • 20 

18 

72 

0 . 22  . 0 

66  . 50 

061:.  4 

72 

II  . 9.10 

t>5  . 15 

26 

64 

0 . 18  . 40 

73  • 0 

12 

64 

10  . 26  , 0 

65  . 50 

Oft.  4 

56 

0.7.0 

79  . 30 

20 

56 

10  . 12  . 30 

64  . 30 

12 

48 

10  . 4 . 0 

86  . 40 

28 

48 

9 . 29  . 30 

61  . 0 

20 

40 

8 . 0 35 

77  . 45 

Nov.  5 

40 

9.19.  0 

56  . 0 

28 

32 

7 . 19  • 45 

63  . 15 

13 

32 

9.11.  0 

48  . 30 

Nov.  5 

24 

7 . 12  . 45 

42 . 45 

2l 

24 

9.0.0 

36 . 30 

13 

i6 

7 . II  . 10 

19 . 45 

29 

16 

8 . 19  . 10 

19 . 45 

21 

8 

7 . II  • ^5 

I . 0 

Dec.  7 

8 

8 . 10  . 10 

I . 15 

29 

Perihel. 

7 . 14 . 20 

10 . 30N 

15 

Perihel. 

8.6.  0 

12  . loN 

Dec.  7 

8 

7 . 20  . so 

14 . 45 

23 

8 

0 • 7-^5 

16  . 45 

15 

16 

7 . 28  . 0 

16  . 0 

16 

8.11.15 

18  , 0 

23 

24 

8 . 4 . 45 

16  , 0 

T 

Jan.  8 

24 

8 . 16  . c 

17  . 50 

31 

32 

8 . 10 . 20 

15 . 40 

16 

32 

8 . 20  . 0 

17  . 20 

Jan,  8 

40 

8 . 15  . 20 

IS  . 10 

24 

40 

8 . 23 . 45 

16 . 45 

16 

48 

8 . 19  . 30 

14 . 30 

Feb.  I 

48 

8 . 27  . 20 

16  . m 

24 

5^ 

8 . 23  , 0 

14  . 0 

9 

56 

8 . 29  . 30 

15  . 43 

Feb.  I 

^ 64 

<> 

8 . 25 . 45 

13  . 30 

17 

25 

March  5 

13 

. *14 

64 

72 

80 

88 

1 96 

9 . I . 40 

9.3.0 

9 . 4 . 15 

9.5.0 

9 • 4 . 45 

15  . 20 

15  . @ 

14  • 45 

14 . 2® 

14 . 15 

Perihelion,  Dec.  31,  178S 


Perihelion,  Jan.  16,  1789. 


Diftance 

Geocentric 

Month, 

Diftance 

Days  of  the 
Month* 

Tom  the 

r*r>r«hp'1 

Geocentric 

i*«t:Laue. 

Perihel. 

Geocentric 

i2ongituae. 

in  days. 

S 0 ' 

0 ' 

in  days. 

S 0 

Sept.  26 

96 

1 1 . 10 . 20 

56  . 50  S 

061.  12 

96 

10  . 25  . 30 

061.  4 

88 

11.3*0 

57  . 0 

20 

88 

10  . 20  , 50 

12 

80 

10 . 26  . 30 

56  . 10 

28 

80 

10  , 18  , 0 

20 

72 

10  . 19  , 25 

54  . 15 

Nov.  5 

72 

10  . 15  . 30 

28 

64 

10  . 13 . 45 

51  * 45 

13 

64 

10  . 14 . 20 

Nov.  5 

56 

10  . 10 . 20 

48  . 30 

21 

56 

10  . 14  . 0 

13 

48 

10  . 6 , 40 

44 . 30 

29 

48 

10  . 14  . © 

21 

40 

10  , 4 , 0 

40  ..  30 

Dec.  7 

40 

10  . 15  . 15 

32 

10  . 2 . 10 

35  . 20 

15 

32 

10  . 16 . 30 

Dec.  7 

24 

9 . 28 . 40 

27  . 40 

23 

24 

10  . 17  . 0 

^5 

16 

9 . 23  . 0 

.45 

31 

16 

10  , 16  . 0 

2^3 

8 

9 . 13  . 20 

I . 0 

Jan.  8 

8 

10  . 11  . 10 

31 

Perihel. 

9 . 1 . 45 

13  , 40N 

16 

Perihel. 

10  . 0 . 0 

Jan.  8 

8 

8 . 26  , 45 

19  . 30 

24 

8 

9 , 19 . 40 

16 

16 

8 . 25  . 50 

20  . 45 

Feb.  I 

16 

9 . 13  * 20 

24 

24 

8 . 27  . 30 

20  . 30 

9 

24 

9 . II  . 30 

Feb.  I 

32 

9,0.0 

19  . 50 

17 

32 

9 . I r . 20 

9 

40 

9,2.  0 

19  « ^5 

25 

40 

9 .*11  ,25 

17 

48 

9 « 4 * 20 

18  . 30 

March  5 

48 

9 . II  . 35 

25 

56 

9 • 5-45 

18  . 15 

56 

9 . II  . 0 

March  5 

64 

9 . 6 . 25 

18  , 0 

. 2J 

64 

*9  * 9-  40 

13 

72 

9 . 6 . 40 

17  . 40 

29 

72 

9.8.0 

2i 

80 

9 . 6 . 30 

17  • 30 

April  6 

80 

9.6.0 

29 

88 

9 ■ 5 • 40 

16 . 50 

14 

88 

9 . 3 . 20 

April  6 

96 

9 . 4 . 0 

16  ,.  45 

22 

96 

8 . 29 . 40 

Latitude, 

O ' 

50 . 40  S 

48 . 40 
46 . 30 

43  * 45 
41  . 5 

38  , o 

34  • 45 

3^  • 40 

26 . 45 

20 . 45 

12 . 45 
o , 50 


14  . 

0 

22  , 

0 

24  ♦ 

25 

24  . 

30 

23  . 

45 

23  . 

15 

22  . 

3<^ 

22  . 

15 

21  i 

45 

21  . 

30 

21  . 

5 

20  , 

15 

20  . 

0 

r 


15 


] 


Perihelion,  Feb.  1,  17S9. 


Uays  of  the 

Diftance 
from  the 

Geocentric 

Geocentric  | 

Month. 

Perihel. 

Longitude. 

Latitude.  I 

in  days. 

S 0 ^ 

0 ' 

oa.  28 

96 

10  • 18  • 50 

43  • 8 S 

Nov.  5 

88 

10  • 17  • 30 

41  • 0 

13 

80 

10  • 17  • 20 

38  • 35 

21 

72 

10  • 17  • 25 

36  • 0 

29 

64. 

10  • 18  • 15 

33  * 55 

Dec,  7 

56 

10  • 20  • 0 

31  • 20 

15 

48 

lO  • 22  • 0 

28  • 30 

n 

40 

10  • 24  • 40 

25  • 30 

32 

10  • 28  • 0 

21  • 50 

Jan.  8 

24 

II  • I • 40 

16  • 50 

16 

16 

II  • 3-15 

10  • 30 

24 

8 

II  • 4 • 0 

0 • 45 

Feb.  I 

Perihel. 

10  • 27  • 45 

12  • 45N 

9 

8 

lO  • 16  *40 

24  • 0 

17 

16 

10  • 5 • 40 

29  • 0 

25 

24 

9 • 28  • 10 

30  • 0 

March  5 

32 

9 • 24  • 0 

30  • 5 

13 

40 

9 • 20  • 50 

29  • 30 

21 

48 

9 • 18  • 0 

28  • 40 

29 

56  . 

9 • 14  • 0 

28  * 20 

April  6 

64 

9 • 10  • 15 

28  • 5 

14 

72 

9 • 5-30 

27  • 30 

22 

So 

9 • 0 • 30 

26  • 30 

30 

, 88 

8 . 25  • 20 

24  • 55 

May  8 

96 

* 8 » 19  • 0 

23  . 30 

Perihelion,  Feb.  17,  17S9. 

Diftance 


Days  of  the 

from  the 

Geocentric 

Geocentric 

Month 

• 

Perihel. 

Lon 

gitude 

• 

Latitude. 

in  days. 

S 

0 

/ 

0 

/ 

Nov. 

13 

96 

10  • 

18  . 

10 

37  • 

IS  s 

21 

88 

10  • 

18  • 

35 

35  • 

0 

Dec. 

29 

80 

10  • 

20  • 

0 

33  • 

10 

7 

72 

10  • 

21  • 

20 

30  • 

50 

15 

64 

10  • 

23  • 

30 

28  • 

45 

23 

56 

10  • 

26  • 

40 

26  • 

40 

Jan. 

3* 

48 

II  • 

0 • 

0 

24  . 

^5 

8 

40 

II  • 

4 • 

0 

21  ♦ 

40 

16 

32 

II  . 

8 • 

20 

18  • 

40 

24 

24 

1 1 • 

13  • 

0 

14  . 

10 

Feb, 

1 

16 

f r • 

18  . 

0 

8 « 

45 

9 

8 

II  • 

21  • 

45 

0 • 

45 

17 

Perihel. 

II  • 

21  • 

30 

II  • 

30  N 

25 

8 

II  • 

^5  • 

0 

23  • 

30 

March  5 

16 

1 1 • 

4 • 

0 

32- 

45 

^3 

24 

10  • 

21  • 

2© 

37  • 

15 

21 

32 

10  • 

10  ♦ 

15 

39  * 

30 

29 

40 

TO  • 

I • 

20 

40  • 

0 

April 

6 

48 

9 * 

23  • 

0 

39  * 

30 

34 

56 

9 • 

13  • 

10 

39  • 

0 

22 

64 

9 • 

3 * 

40 

38- 

0 

May 

30 

72 

8 . 

24  • 

0 

35  • 

30 

8 

80 

8 . 

16  • 

0 

32  • 

35 

16 

88 

8 . 

9 • 

20 

28  . 

30 

24 

96 

8 • 

3 • 

0 1 25  • 

15 

I 


Perihelion^  March  ai,  1789, 


PcTihciion,  March  5,  ^7^9.^ 


jOir'a’acc 

j 

Di  fiance 

Pays  cf  the 

from  th 

Geocentr  ic 

Geocentric  ' 

Days  of  the 

from  the 

Geocentric 

Geocentric 

Month. 

Perihel. 

Longitude. 

Latitude,  | 

Month, 

Perihel. 

Longitude, 

Latitude, 

in  days. 

S 0 ^ 

0 ^ 

in  days. 

1 

‘Nov.  29 

96 

iO  • 20  . 30 

32  • 30  s; 

Dec.  7 

88 

10  • 21  • 50 

30  • 45  ' 

15 

80 

10  * 24  ' 10 

28  • 55 

^3 

72 

10  • 26  - 40 

27  • 0 

S 0 ' 

0 ^ 

31 

64 

If*  0 • 0 

25  ‘ IS 

Jan.  16 

64 

II  • 6 • 30 

23  • 0 s 

Jan.  8 

56 

r I • 3 • 40 

23  • 15 

24 

56 

1 1 • 1 1 • 0 

21  • 15 

16 

48 

II  ‘ 7-35 

21  • 

Feb.  I 

48 

II  • 15  • 35 

19  • 20 

24 

40 

1 1 • 1 2 • 40 

19  • 0 

9 

40 

II  • 21  • 20 

17  • 20 

Feb.  I 

32 

1 1 • 18  • 0 

16  • 20 

17 

32 

II  • 27  • 30 

14  • 45 

9 

24 

II  • 24  • 0 

12  • 20 

25 

24 

0 • 4 * 30 

II  • 5 

17 

16 

0 • 0 • 30 

7 • 35 

March  5 

16 

0 * 12  • 15 

6 • 40 

25 

8 

0 • 7*0 

0 • 30 

13 

8 

0 • 20  • 0 

0 • 25 

March  5 

Perihel. 

0 • II  • 15 

9 * 40  N 

21 

Perihel. 

0 • 27  • 0 

8 . 30  N 

13 

8 

0 . 10  • 40 

21  • 30 

29 

8 

I • 2 • 0 

18 . 45 

21 

16 

0 • 5 . 15 

33  * 45 

April  6 

16 

I * 4 . 45 

30  • 45 

29 

24 

II  • 24  • 0 

44  • IS 

14 

24 

I • 6 • 25 

44  • 50 

April  6 

32 

II  * 8-45 

53  • 15 

22 

32 

I • 9 • 0 

61  • 30 

14 

40 

10  • 17  • 45 

61  . 5 

40 

I • 21  . 35 

79  - 50 

22 

48 

9 . 21  *40 

59  * 30 

May  8 

48 

6 • IS  • 30 

79  • 0 

30 

56 

8 . 26  . 30 

56  . 0 

16 

56 

6 • 27  • 30 

60 . 30 

May  8 

64 

8.9.© 

49  • 0 

64 

6 . 29 . 35 

46 . 45 

16 

72 

7 . 28  . 30 

41  • 0 

T 

June  I 

72 

7 • 1-45 

36  • 45 

24 

80 

7 . 23 . 0 

34  • IS 

9 

80 

7 • 3 • 'S 

29  • 30 

J une  I 

88 

7 • 19 . 0 

28  . 0 

17 

88 

7 • 5-5° 

24  . 0 

9 

96 

7 . 17 . 0 

23  * 35 

25 

96 

7.7.0 

20  « 10 

[ 17  ] 


Perihelion,  April  6,  1789. 


Days  of  the 

Diftance 
from  the 

Geocentric 

Geocentric 

Iviorith. 

Perihel. 

Longitude. 

Latitude. 

in  days. 

So' 

0 ' 

Feb.  17 

48 

II  . 23  . 30 

17  . 30  s 

25 

40 

0 , 0 . 20 

16  . 10 

March  5 

32 

0 . 6 . 45 

• 45 

13 

24 

0 . 14  . 0 

10  . 15 

21 

16 

0 . 22  . 40 

6 , 15 

29 

8 

1.3.0 

0 . 15 

April  6 

Perihel. 

I . 1 1 . 20 

7 . 30N 

14 

8 

I . 20  . 0 

16  . 15 

22 

16 

I . 28  . 45 

26  . 25 

30 

24 

2 . 10  . 35 

37  • 45  , 

May  8 

32 

3.1.0 

49  • 15 

16 

40 

4 - 2 . 20 

55  • 30 

24 

48 

5 • 6 . 45 

52.  0 

June  I 

5^ 

5 . 29  , 0 

43  • 30 

9 

64 

6.11.  0 

3S  ‘ 0 

17 

72 

6.19.  0 

28  . 30 

25 

80 

6 . 24  . 35 

23  . 30 

July  3 

88 

6 . 29  . 30 

19  . 30 

Perihelion,  April  22,  1789. 


Days  of  the 

Diftance 
from  the 

Geocenti  ic 

Geocentric 

Month. 

Perihel. 

Longitude. 

Latitude. 

in  days. 

So' 

0 ^ 

March  13 

40 

0 . 8 . 20 

15  . 25  s 

21 

32 

0 . 15  . 15 

13  • 0 

29 

-24 

0 . 23  . 45 

9.  • 45 

April  6 

16 

I . 2 . 50 

5 • 45 

14 

8 

I . 13  . 10 

0 . 10 

22 

Perihel. 

1 . 24  . 0 

6 . 45N 

30 

8 

2 . 5 . 45 

f4  . 15 

May  8 

16 

2 . 18  . 20 

22  . 30 

16 

24 

3.4.0 

30  . r5 

24 

32 

3 . 24  . 30 

36  . 15 

June  I 

40 

4 . 17  . 35 

38  . 0 

9 

48 

'5.9.0 

35  . 30 

17 

5^ 

5 0.  25  . 30 

31  . 0 

25 

64 

6 . 6 . 40 

26  . 15 

Ju'y  3 

72 

6 . 15  . 30 

22'  75 

Perihelion,  May  *8,  1789,.  Perihelion,  May  24,  1789. 


Days  of  the 

Diftance 
from  the 

' 

Geocentric 

Geocentric 

Month. 

Perihel. 

Longitude. 

Latitude. 

April  6 

in  days. 

32 

So' 

0 . 24  . 0 

0 ' 

12 . 45  S 

14 

24 

I « 3*0 

9 • 30 

22 

16 

I . 12  . 50 

5 • 30 

30 

8 

I . 24  . 0 

0 . 10 

May  8 

Perihel. 

2 , h . 30 

6 . 30  N 

16 

8 

2 . 19  . 30 

13  . 0 

24 

16 

3 • 4.0 

19  . 25 

June  I 

24 

3 . 20  . 40 

24  . 45 

9 

32 

.4  . 9 . 20 

28^.  0 

17 

40 

4 . 28  . Q 

28  . 20 

25 

48 

5 . 14  . 30 

26  . 30 

July  3 

5^^ 

5 . 28  . 0 

24  . 0 

I I 

64 

6 . 8.10 

20  . 50 

19 

72 

6 . 16  . 30 

i8  . 15 

27 

80 

6 . 23  . 0 

16  . 0 

Aug.  4 

- 88 

6 . 29  , 0 

14  , 0 

Days  of  the 

Diftance 
from  the 

1 Geocentric 

Geocentric 

Month. 

Perihtl. 

i Longitude. 

Latitude. 

April  22 

in  days. 

32 

S 0 ^ 

I . 2 45 

0 ' 

12  . 40  S'- 

30 

24 

I . 12  . 10 

9 . 20. 

! May  8 

16 

I . 22  . 45 

5 . 25 

16 

8 

2 . 4 . 30 

0 . 8 

24 

Perihel, 

2.18..  0 

6^.  20  N. 

June  I 

8 

3 . 2 . 30 

i I .45 

9 

16 

3 . 17  . 30 

17  . 0 

17 

24 

4.4.  0 

20  . 45, 

32 

4.21  .20 

22  . 45 

T 

July  3 

■ 40 

5 . 7 . 20 

22  . 45 

1 1 

48 

5 . 21  . 10 

21  . 15. 

19 

56 

6 . 2 40 

19  . 30 

27 

' 64 

6 . 12  , . 0 

17  . 20 

Aug,  4 

72 

6 . 19  . 30 

15  ..30 

1 2 

. So 

6 , 26  . 0 

13  . 50 

X 


f 
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Perihelion,  June  9,  1709. 


Days  of  the 

Diftance 
from  the 

Geocentric 

Geocentric 

Month, 

Perihel. 

Longitude. 

Latitude. 

May  8 

in  days. 

S 0 ' 

0 ' 

32 

I . 1 1 . 30 

12  . 45  S 

16 

24 

I . 21  , 40 

9 • 15 

24 

16 

2,3*^ 

5 . 20 

June  I 

8 

2 . 15  . 0 

0 . 20 

9 

Perihel. 

2 , 29  . 20 

5 • 45^^ 

17 

8 

3 • 14 , 2O 

10 . 55 

25 

16 

4.0,0 

15  . ^0 

July  3 

24 

4 . 16  . 0 

18  . 15 

1 1 

32 

5 . I . 40 

19 . 30 

19 

40 

5 . 16  . 0 

19  . 15 

27 

48 

5 . 28  . lO 

‘7  • 45 

Aug.  4 

56 

6 . 8 . 20 

16  . 30 

12 

64 

6 , 16  . 40 

15  . 0 

20 

72 

6 . 24  . 0 

13  . 30 

Perihelion,  June  1789. 


Dayi  of  the 

Diftance 
from  the 

Geocentric 

Geocentric 

Monih. 

Perihel. 

Longitude. 

Latitude. 

May  16 

in  days. 

40 

S 0 ' 

I . II  . 0 

0 ' 

15  . 20  S 

24 

32 

I . 20  . 0 

12  . 55 

June  I 

24 

2 . I . 10 

9 • 30 

9 

16 

2 . 12  * 30 

5 . 20 

17 

8 

2 . 25  . 30 

0 . 15 

25 

Perihel. 

3 . 10  . 0 

5 . 30N 

July  3 

8 

3 . 25  . 20 

10  . 15 

11 

16 

4 . 1 1 , 10 

14  • 0 

19 

24 

4 . 27  . 0 

16  . 10 

27 

32 

5 . II  . 30 

17  . 15 

Aug.  4 

40 

5 * 24  . 30 

16 . 50 

12 

48 

6 . 5 . 20 

15 . 40 

20 

56 

6 . 15  , 0 

14 . 3a 

Perihelion,  July  11,  1789.  Perihelion,  July  27,  1789, 


Days  of  the 
Month.  ' 


May  24 
June  I 

9 

17 

25 

July  3 

11 

19 

27 

Aug4  4 

12 

20 

28 


Diftance 
from  the 

Geocentric 

Geocentric 

Perihel. 

Longitude. 

Latitude, 

in  days. 

S 0 ^ 

0 ^ 

48 

I . 10 . 45 

17  • 45  S 

40 

I . 19  . 15 

16  . 10 

32 

I , 29  . 20 

13  • 30 

24 

2 . 10  . 0 

9 • 45 

1 6 

2 . 22  . 20 

5 • 30 

8 

3.6.0 

0 . 10 

Perihel. 

3 . 21  . 0 

5 . 30^ 

8 

4 • 6.10 

9 • 45 

16 

4 . 22  . 30 

13  . 0 

24 

5 . 7 . 20 

14  . 50 

32 

5,21.  0 

15  . 30 

40 

b , 2 . 40 

15  . 0 

48 

6 . 12  . 20 

14  . 0 

Days  of  the 

Diftance 
from  the 

Geocentric 

Month, 

Perihel. 

Longitude. 

June  I 

in  days. 
56 

S 0 ^ 

I • 10  . 0 

9 

48 

I . 18  , 20 

17 

40 

I . 27  . 40 

25 

32 

2.8.0 

July  3 

24 

2 . 19  . 30 

1 1 

16 

3 . 2.10 

^9 

8 

3 . 16  . 0 

27 

PeriheL 

4 . I . 30 

Aug,  4 

8 

4 . 17  • 20 

12 

16 

5 • 2 . 45 

20 

24 

5 . 17  . 0 

28 

32 

5 . 29 . 40 

Sept.  5 

40 

6 , 10 . 40 

>3 

48 

i 6 , 20  , 0 

7 

Geocentric 

Latitude, 

O ' 

20  . 15  S 
19  . O 

^7  . 5 

H . 15 

10  . 20 

5 . 45 
o . 10 

5 * SoN 

9 * 45 

12  . 20 

14  . *^0 
14 , 20 

^3  • 45 

13  . o 


f 
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Perihelion^  Aug,  12,  1789. 


Perihelion^  Aug,  i iy 


Days  of  the 

Diftance 
from  the 

Geocentric 

Geocentric 

Days  of  the 

Diftance 
from  the 

Month. 

Perihel, 

Longitude. 

Latitude. 

IMonth. 

Peiihel. 

June  9 

in  days. 

64 

S 0 ^ 

I . 9 . 15 

0 ' 

22 . 45.  s 

Aug.  4 

in  days. 

8 

56 

I . 17  . 0 

22 . 0 

12 

Perihel. 

25 

48 

I . 26  . 0 

-20  . 35 

20 

8 

July  3 

40 

2 . 6 . 15 

18  . 45 

28 

16 

1 1 

32 

2.17.  0 

15  • 30 

Sept.  5 

24 

19 

24 

2 . 29  . IG 

II  . 15 

13 

32 

27 

16 

3.12.  30 

6 , 15 

‘ 21 

40 

Geocentric 

Longitude. 

s 0 -• 

3 . 26  . 30 

4 . 12  . 20 

4 . 28  . 30 

5 . 13  . 20 
5 . 27  . JO 
6.9.0 
6.19,  o 


I 789. 


Geocentric 

Latitude. 

O ' 

0 . 10  S 
5 . 40  N 

9 • 45 

12  . 15 

13  . 

^3  • 45 
13.  o 


D 


POST- 


POSTSCRIPT- 


I HAD  omitted  mentioning  in  its  proper  place,  another 
ufe  to  which  the  annexed  drawing  of  the  Comet’s  Orbit 
may  be  applied ; viz.  to  the  feeing  at  once  whether  any 
obferved  Comet  is  the  one  we  are  feeking.  Suppofe,  for 
example,  that  a comet  is  obferved  on  January  20th,  1789, 
with  a longitude  of  7s  20^  and  10°  fouth  latitude,  draw  a 
line  through  the  fun,  cutting  the  ecliptic  in  the  obferved 
longitude,  and  a parallel  line  paffing  through  the  place  of 
the  earth  in  its  orbit,  does  not  cut  the  orbit  of  the  comet  at 
all ; and  therefore,  the  comet  obferved  cannot  be  the  one 
of  1661. 

Suppofe  the  obferved  longitude  had  been  9'  lo'',  and  its 
latitude  lo'"  fouth  ; in  this  cafe,  a line  drawn  as  above  will 
cut  the  comet’s  orbit ; but  in  a part  where  it  mull  have  an 
high  northern  latitude  ; and  therefore,  this  likewife  cannot 
be  the  expected  comet. 

Suppofe  the  longitude  of  the  comet  obferved  as  above  to 
be  9'  12°  30^,  and  its  latitude  north  to  be  21^30';  by  the 
operation  above  ftated  it  will  appear,  that  the  comet  we 
feek  will  have  that  longitude  eight  days  after  its  perihelion 
with  a northern  latitude.  The  method  given  in  the  former 
part  of  the  work  will  at  once  find  the  latitude  for  thefe 
points,  which  is  juft  what  was  obferved.  This  comet  may 
therefore  be  the  one  fought;  but  it  will  require  two  obfer- 
vations  more  to  bring  it  to  a certainty,  as  many  parabolas 
may  pafs  through  two  given  points,  but  only  one  can  pafs 
through  three  I'uch  points. 
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Defcription  of  a Method  of  taking  the  differences  of  Right  Af- 
cenfion  and  Decimation ; with  the  Reticule  Rhomboide  of  Dr. 
Bradley,  without  placing  the  Infrumentin  the  Plane  of  the 
Equator. 


The  very  ingenious  fyftem  of  Wires,  invented  by  Dn 
Bradley,  for  taking  differences  of  Right  Afcenfion 
and  Declination,  and  called  fince  the  Reticule  Rhomboide, 
has  this  inconvenience  in  common  with  all  others,  that  it 
requires  being  placed  in  an  equatorial  pofition. 

As  this  is  fcarcely  poffible  without  an  equatorial  motion 
in  the  hand  of  the  telefcope^  and  even  then  is  not  accom- 
plifhed  either  with  eafe  or  expedition,  a method  of  apply- 
ing the  Rhomboid,  by  which  a confide rable  degree  of  ac- 
curacy may  be  obtained,  without  the  leaf!  regard  to  the 
pofition  of  the  inflrument,  provided  it  be  but  fleady,  mufi: 
be  often  extremely  convenient,  and  may  fometimes  be 
very  ufeful,  particularly  with  refpefi  to  comets,  which  are 
feen  at  times  ^vhen  the  obferver  may  not  have  accurate  in- 
ftruments  at  hand,  or  time  to  remove  and  replace  thofe 
which  he  has;  whereas  diis  method  requires  no  preparation 

but 


but  pointing  the  telefcope  to  the  object  intended  to  be  ob- 
ferved. 

It  is  fcarce  neceiTary  to  fay,  that  the  conftruftion  of  the 
Rhomboid  is  by  forming  a triangle,  whofe  bafe  (vid.  fig.  i.) 
B C is  equal  to  the  perpendicular  A D.  Then  by  the  pro- 
perties of  fimilar  triangles,  the  differences  of  every  line^ 
drawn  parallel  to  the  bafe  will  be  equal  to  the  parts  of  the 
perpendicular  intercepted  between  thofe  lines.  Thuslet,  1. 1, 
and  2.  2.  (fig.  1.)  be  the  paths  of  two  ftars  through  the 
Rhomboid ; the  difference  of  a /3  and  y S\  the  tranfits  of 
the  ftars  through  the  field  of  the  Rhomboid,  will  be  equal 
to  g their  difference  in  Declination.  Their  difference  of 
Right  Afeenfion  is  found  by  halving  the  obferved  lines  of 
the  tranfits,  which  of  courfe  gives  their  paffage  over  the  centre 
of  the  inftrument,  no  other  wires  being  ufed  but  A.  B.  and 
A.  C. 

In  practice,  the  Rhomboid  is  completed  by  joining  two 
of  thefe  triangles  by  the  bafe,  in  order  that  the  whole  ex- 
tent of  the  field  of  the  telefcope  may  be  applied  to  differ- 
ence of  Declination  (vid.  fig.  3.) ; but  the  theory  of  the  in- 
ftrument exifts  in  either  of  the  triangles. 

In  order  to  make  obfervations  with  the  inftrument  out  of 
an  equatorial  pofition,  it  is  neceffary  to  have  a third  wire 
bifeefing  the  Rhomboid,  as  in  fig.  2.  and  the  appulfes  of  the 
bodies  to  be  compared,  muft  be  obferved  to  each  of  the 
three  wires.  A drawing  muft  be  prepared  of  the  Rhom- 
boid, 
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bold,  of  fuch  a fize,  that  a fecond  of  time  may  be  equal  to 
about  a tenth  of  an  inch,  or  about  twice  the  fize  of  fip;.  2. 

o 

Then  with  a fcale  of  equal  parts,  cut  on  a chamfered  edge, 
apply  the  obferved  times  of  the  tranfits  of  each  liar  to  the 
figure,  fo  that  they  may  exaftly  correfpond  to  the  obferva- 
tions,  and  draw  pencil  lines,  which,  if  the  obfervations  are 
well  made,  will  be  parallel.  The  diftance  between  thefe 
lines  will  be  equal  to  the  difference  of  Declination  of  the 
two  ftars,  meafured  on  the  fame  fcale  of  equal  parts ; which 
muft  be  reduced  to  degrees  and  minutes  of  a great  circle, 
at  the  rate  of  a degree  to  four  minutes,  as  ufual : and  a 
line  let  fall  from  the  point  of  tranfit  of  one  liar,  through  the 
middle  wire  perpendicularly  on  the  path  of  the  other,  will 
give  the  correftion  of  the  differences  of  Rt.  Afc.  obferved  by 
the  middle  wire ; that  correction  being  meafured  from  the 
point  where  the  above-mentioned  perpendicular  cuts  the 
path  of  the  liar,  to  that  ftars  tranfit  over  the  middle  wire ; 
which  correction  will,  when  the  Rhomboid  declines  weft- 
ward,  as  in  fig.  2.  be  additive  when  the  northern  ftar  pre- 
cedes in  Right  Afcenfion,  and  fubtraCtive  when  the  fou- 
them  one  precedes ; and  the  contrary  when  the  Rhomboid 
declines  eaftward. 

Thus  in  fig.  2.  let  1.  1.  and  2.  2.  be  the  paths  of  two  ftars 
obferved  through  the  Rhomboid,  and  let  the  diftance  a /3 
be  twenty-one  feconds  in  time  ; y ten  feconds ; cT  g thirty- 
five  feconds ; and  g ^ be  fixteen  feconds  and  a half ; then, 
if  a fcale  of  one-twentieth  of  an  inch  to  a fecond  be  ufed, 

they 
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they  will  appear  as  in  the  Drawing,  and  the  difference  of 
Declination  will  be  the  perpendicular  o e,  or  /3  o,  equal  to 
twelve  feconds  in  time,  or  3'  of  a degree ; and  the  correc- 
tion to  be  applied  as  above  dire6led  to  the  differences  of 
Right  Afcenfion  found  by  the  tranfits  of  the  ftars  over  the 
central  wire  A.  D,  will  be  the  fpace  0 (i,  or  g 0,  equal  to  8^ 
feconds  in  time. 

If  one  of  the  ftars  at  3.  3.  paffes  over  the  lower  half  of 
the  Rhomboid,  the  operation  is  exaftly  the  fame,  as  is  evi- 
dent by  infpeftion  of  the  figure  where  » 0 is  29 1 feconds, 
6 ( 26  feconds.  The  difference  of  Declination  between  2.  2* 
and  3.  3.  is  g (p  = 17  feconds,  or  4'  15"  of  a degree,  and  0 <p 
the  correflion  for  the  Right  Afcenfion  12^  feconds. 

I have  hitherto,  for  the  fake  of  fimplicity,  confidered*  the 
ftars  to  be  obferved  as  being  in  the  equator ; when  they  are 
not,  previous  to  every  other  operation,  the  obferved  times 
muft  be  reduced  to  equatorial,  by  multiplying  them  by  the 
cofine  of  the  Declination ; but  this  is  neceffary  in  the  ufual 
method  of  obferving  with  the  Rhomboid.  It  is  alfo  to  be 
obferved,  that  the  lines  of  the  two  ftars’  paths  through  the 
inftrument,  when  laid  down  on  the  drawing,  will  feldom 
be  exactly  parallel,  as  a very  little  error  in  the  obfervations 
will  fenfibly  affe6l  their  parallelifm ; but  if  the  inclination 
be  fmall,  it  will  caufe  but  a very  flight  error  in  the  mea- 
fure  of  the  Declination,  which  I generally  take  in  the  centre 
of  the  inftrument. 


For 
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For  obfervations  of  comets,  whofe  light  is  often  fo  feeble 
as  not  to  bear  any  illumination  to  the  wires,  it  is  neceffary 
to  have  them  large ; or,  perhaps,  it  is  ftill  better  to  have  the 
inclined  parts  of  the  Reticule  made  of  narrow  plates,  feather 
edged,  as  the  emerlion  and  immerfion  of  a faint  comet  from 
their  interior  edges,  is  a more  accurate  obfervation  than 
any  that  can  be  made  with  wires.  In  fuch  a cafe,  if 
the  telefcope  be  fet  fteady,  it  is  not  necelfary  to  obferve^ 
the  bifeclion  of  the  comet  by  the  central  wire,  but  only  that 
of  the  flar  with  which  it  is  compared;  and  having  laid 
down  the  path  of  the  flar  as  before  direfted  on  the  drawing, 
\vith  a parallel  ruler  draw  a line  parallel  to  the  path  of  the 
flar,  and  containing  in  the  figure  of  the  Reticule,  the  ob- 
ferved  number  of  feconds  employed  by  the  comet  to  tra- 
verfe  the  Reticule,  and  then  proceed  as  before  direded : 
but,  if  poflible,  it  is  always  beft  to  obferve  both  flar  and 
comet  at  the  central  wire,  as  then  the  obfervations,  when 
laid  down,  are  a check  on  each  other. 

I have  reafon  to  think,  by  a comparifon  of  feveral 
obfervations  made  in  the  above-deferibed  method  on 
the  comet  of  1786,  when  very  faint,  and  compared  by 
Dr.  Mafkelyne  with  his  own  at  Greenwich ; that  in  the  mofl 
unfavourable  circumftances,  this  way  will  not  be  fubjecl  to 
an  error  of  more  than  a fecond  and  an  half  in  time  in  Right 
Afeenfion:  and  20"^  in  Declination,  even  at  confiderable 
didances  from  the  equator. 
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